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PROVIDING PRESSURE TO A FIRST FLOW PATH OF A DOWNHOLE SHIFTING
MECHANISM

S
S
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SLIDING BLOCK ABOUT A FIRST SET OF TEETH

PROVIDING PRESSURE TO A SECOND FLOW PATH OF THE DOWNHOLE SHIFTING

‘ MOVING THE PISTON IN A FIRST DIRECTION, AND USING THE PISTON TO MOVE A
‘ MECHANISM AND MOVING THE PISTON IN A SECOND DIRECTION

420

ENGAGING THE FIRST SET OF TEETH AND THE SECOND SET OF TEETH WHEN THE
PISTON IS TRAVELING IN THE SECOND DIRECTION, AND MOVING THE INNER
TUBULAR MEMBER WITH THE PISTON WHEN THE FIRST SET OF TEETH IS ENGAGED
WITH THE SECOND SET OF TEETH

430

440

PREVENTING THE INNER TUBULAR MEMBER FROM MOVING IN THE FIRST DIRECTION
USING A THIRD SET OF TEETH DISPOSED ON A BODY LOCK RING

R
S

END OF THE SHIFTING MECHANISM

FIGURE 4
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‘ SHIFTING AT LEAST A PORTION OF A DOWNHOLE TOOL CONNECTED TO A SECOND
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DOWNHOLE TOOL SHIFTING MECHANISM
AND METHOD FOR SHIFTING A
DOWNHOLE TOOL

FIELD

The present embodiments generally relate to a downhole
tool for shifting one or more pieces of downhole equipment.

BACKGROUND

A need exists for a convenient means of shifting one or
more pieces ol downhole equipment.

A further need exists for a downhole shifting mechanism
that can move at least a portion of a downhole tool and can
hold a position.

The present embodiments meet these needs.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description will be better understood 1n con-
junction with the accompanying drawings as follows:

FIG. 1 1s a cut view of an 1llustrative downhole shifting
mechanism for shifting one or more pieces ol downhole
equipment.

FIG. 2 depicts a schematic of a system incorporating a
downhole shifting mechanism for shifting one or more pieces
of downhole equipment with a piston moving 1n a first direc-
tion.

FI1G. 3 depicts a schematic of the system of FIG. 2 with the
piston moving in the second direction.

FIG. 4 depicts a flow diagram of an embodiment of a
method for shifting a downhole tool.

The present embodiments are detailed below with refer-
ence to the listed Figures.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(Ll

Before explaining the present apparatus and method in
detail, 1t 1s to be understood that the apparatus and method are
not limited to the particular embodiments and that the appa-
ratus and method can be practiced or carried out 1n various
ways.

The present embodiments generally relate to a downhole
shifting mechanism.

In one or more embodiments, the downhole shifting
mechanism can include a first tubular member concentrically
aligned with a second tubular member. A first set of teeth can
be fixed relative to the first tubular member. A piston can be
disposed between the tubular members, and a second set of
teeth can be disposed on the piston. A third set of teeth can be
fixed relative to the second tubular member.

In operation, the first tubular member can be disposed
about the second tubular member, and the first tubular mem-
ber can slide about the second tubular member, or the first
tubular member can be disposed within the second tubular
member and the first tubular member can slide within the
second tubular member.

With the piston disposed between the tubular members, the
second set of teeth can be configured to slide past the first set
of teeth when moving 1n a first direction, and to engage the
first set of teeth when moving 1n a second direction.

A first energy source can be in communication with a
piston first end, and a second energy source can be in com-
munication with a piston second end. The first and second
energy sources can be the same or different. Illustrative
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2

energy sources can include hydraulic pressure, pneumatic
pressure, springs, solenoids, magnets, or the like.

The third set of teeth can be fixed relative to the second
tubular member and can engage the first set of teeth when the
second set of teeth 1s moving 1n the first direction. The third
set ol teeth can be configured to not engage the first set ol teeth
when the second set of teeth 1s moving in the second direction.

In one or more embodiments, the downhole shifting
mechanism can include an outer tubular member disposed
about an inner tubular member. The downhole shifting
mechanism can be used to shift one or more downhole tools.
A downbhole tool can be a packer, a sliding sleeve, a locking
system, a shifting device, or combinations thereof. In one or
more embodiments, the locking system can be similar to the
locking system described in U.S. Pat. No. 7,617,875 1ssued
Nov. 17, 2009, which 1s incorporated herein by reference.

A piston can be disposed between the mner tubular mem-
ber and the outer tubular member. The piston can be cylindri-
cal, or the piston can be another tubular member configured to
act similar to a piston.

A first set of teeth can be disposed on or about the outer
diameter of the inner tubular member. For example, the first
set of teeth can be formed 1nto the outer diameter of the 1inner
tubular member.

A sliding block can be disposed between the first set of
teeth and the piston. The sliding block can be connected to the
piston and the inner tubular member.

The sliding block can include a second set of teeth. Accord-
ingly, the piston can move the sliding block about the first set
of teeth. The second set of teeth can be configured to slide
about the first set of teeth when moving 1n a first direction.
The second set of teeth can engage the first set of teeth when
traveling 1n a second direction. In addition, the sliding block
can move the inner tubular member when the first set of teeth
1s engaged with the second set of teeth.

A body lock ring can be secured to the outer tubular mem-
ber. The body lock ring can include a third set of teeth. The
body lock ring can be disposed between the inner diameter of
the outer tubular member and the outer diameter of the inner
tubular member. The body lock ring can be fixed relative to
the outer tubular member.

The third set of teeth can be configured to slide about the
first set of teeth when the inner tubular member 1s being
moved by the sliding block. The third set of teeth can engage
the first set of teeth when the second set of teeth are sliding
about the first set of teeth.

A first flow path can be formed between the 1nner tubular
member and the outer tubular member. The first flow path can
be 1n fluid communication with the piston first end.

A second tlow path can be formed through a portion of the
inner tubular member. For example, the second flow path can
be the mnner bore of the inner tubular member. The second
flow path can be in fluid communication with the piston
second end.

The first flow path and the second flow path can be 1solated
from one another. For example, a seal can be disposed
between the piston first end and the piston second end to
1solate the flow paths from one another. In embodiments, a
plurality of seals can be disposed between the piston first end
and the piston second end.

In one or more embodiments, a downhole tool can be
connected to a second end of the downhole shifting mecha-
nism. A tubing string, a concentric string, or another down-
hole tubular can be connected to a first end of the downhole
shifting mechanism.

A downhole assembly can be formed by connecting the
downhole tool shifting mechanism to the downhole tool.
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One or more embodiments of the downhole shifting
mechanism can be used with a method for shifting a down-
hole tool disposed within a wellbore.

The method can 1nclude providing pressure to a first tflow
path of the downhole shifting mechanism. The first flow path
can be 1n fluid commumnication with the piston first end.

The method can include moving the piston 1n a first direc-
tion. As the piston moves 1n the first direction, the piston can
move a sliding block about a first set of teeth.

The method can also 1include providing pressure to a sec-
ond flow path of the downhole shifting mechanism, and mov-
ing the piston 1n a second direction. The second direction can

be opposite to the first direction.

As the piston moves 1n the second direction, the first set of
teeth can engage the second set of teeth, and the piston can
move the inner tubular member.

A third set of teeth can be disposed on a body lock ring that
1s static relative to the outer tubular member; thereby prevent-
ing the inner tubular member from moving in the first direc-
tion.

The 1mnner tubular member can shift at least a portion of a
downhole tool connected to a second end shifting mecha-
nism.

Turning now to the Figures, FIG. 1 1s a cut view of an
illustrative downhole tool for shifting one or more pieces of
downhole equipment. The downhole shifting mechanism 100
can include an 1nner tubular member 20, an outer tubular
member 10, a piston 12, a first set of teeth 50, a sliding block
14, a body lock ring 16, a first tlow path 90, and a second tlow
path 84.

The 1mnner tubular member 20 can be any downhole tubular
or any number of segments of downhole tubulars. The outer
tubular member 10 can be any downhole tubular or any num-
ber of segments of downhole tubulars. The inner tubular
member 20 can be movably disposed within the outer tubular
member 10.

A piston 12 can be located 1n a chamber or space formed
between the inner tubular member 20 and the outer tubular
member 10. The piston 12 can move 1n a first direction and a
second direction. The first direction can be down, left, right,
or up.

The second direction can be a direction that 1s opposite to
the first direction. For example, 11 the first direction 1s down,
then the second direction can be up.

The piston 12 can have one or more seals (two are shown
120 and 130). The seals 120 and 130 can 1solate the first flow
path 90 from the second flow path 84.

The first flow path 90 can provide fluid communication
between the inner bore of the inner tubular and the piston. The
second flow path 84 can provide flmd between the outer
diameter of the outer tubular member and the piston.

The first set of teeth 50 can be disposed about the inner
tubular member 20. The first set of teeth 50 can be formed 1nto
the outer diameter of the inner tubular member 20 or disposed
about the outer diameter of the inner tubular member 20.

The sliding block 14 can be disposed on or connected to the
second end of the piston 12. The sliding block 14 can have a
second set of teeth 140. The second set of teeth 140 can be
configured to slide or move about the first set of teeth 50 when
the piston moves 1n the first direction. The second set of teeth
140 can engage or snag the first set of teeth 50 when the piston
12 moves in the second direction. Accordingly, the piston 12
can move the inner tubular member 20 in the second direc-
tion.

The body lock ring 16 can be static relative to the outer
tubular member 10. For example, the body lock ring 16 can be
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4

connected to the outer tubular member 10 or disposed within
a notch formed into the mner diameter of the outer tubular
member 10.

The body lock ring 16 can have a third set of teeth 150. The
first set ol teeth 50 can move about or past the third set of teeth
150 when moving 1n the second direction 110. The first set of
teeth 50 can engage the third set of teeth 150 when moving in
the first direction.

FIG. 2 depicts a schematic of an illustrative system 1incor-
porating a downhole shifting mechanism for shifting one or
more pieces of downhole equipment with a piston moving in
a first direction. Referring to FIGS. 1 and 2, the downhole
shifting mechanism 100 can have a tubing string 200 con-
nected to a first end of the downhole shifting mechanism and
a downhole tool 210 connected to a second end of the down-
hole shifting mechanism.

The tubing string can be used to locate the downhole shift-
ing mechamsm 100 1 the wellbore 220. Once properly
located within the wellbore 220, pressure can be applied to
the first tlow path 90, and the piston 12 can move in the first
direction 105. As the piston 12 moves 1n the first direction
105, the second set of teeth 140 can travel past the first set of
teeth 50.

After the piston 12 has reached a second direction, the
direction ofthe piston 12 can be reversed, as described in FIG.
3.

FIG. 3 depicts a schematic of the illustrative system of FIG.
2 with the piston moving in the second direction. Referring to
FIGS. 3 and 1, pressure can be applied to the second flow path
84, and the piston 12 can move 1n the second direction 110.

As the piston 12 moves in the second direction, the first set
of teeth 50 can engage the second set of teeth 140, and the
piston 12 can move the inner tubular member 20 1n the second
direction 110. The 1nner tubular member can move at least a
portion of the downhole tool 210. The piston 12 can be alter-
nated between the first direction and the second direction
until the inner tubular member 1s 1n an appropriate position.

FIG. 4 depicts a flow diagram of an embodiment of a

method for shifting a downhole tool.
The method can include providing pressure to a first tlow
path of a downhole shifting mechanism, as depicted at box
400. The first flow path can be 1n fluid communication with a
first end of a piston. The downhole shifting mechanism can
include an outer tubular member disposed about an i1nner
tubular member.

At box 410, the method can include moving the piston in a
first direction, and using the piston to move a sliding block
about a first set of teeth. Then 1n box 420, the method can
include providing pressure to a second flow path of the down-
hole shifting mechanism and moving the piston in a second
direction. The second direction can be opposite the first direc-
tion.

The method can also include engaging the first set of teeth
and the second set of teeth when the piston 1s traveling in the
second direction, and moving the inner tubular member with
the piston when the first set of teeth 1s engaged with the
second set of teeth, which 1s depicted at box 430.

As depicted 1n box 440 the method can include preventing
the inner tubular member from moving 1n the first direction
using a third set of teeth disposed on a body lock ring. The
body lock ring can be static relative to the outer tubular
member.

In addition, the method can include shifting at least a
portion of a downhole tool connected to a second end of the
downhole shifting mechanism, which 1s depicted at box 450.

While these embodiments have been described with
emphasis on the embodiments, it should be understood that
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within the scope of the appended claims, the embodiments
might be practiced other than as specifically described herein.

What 1s claimed 1s:

1. A downhole shifting mechanism comprising:

a. an 1nner tubular member;

b. an outer tubular member disposed about the inner tubular
member:;

c. a piston disposed between the inner tubular member and
the outer tubular member:;

d. a first set of teeth disposed about an outer diameter of the
inner tubular member:;

¢. a shiding block connected to the piston, wherein the
piston moves the sliding block about the first set of teeth,
wherein the sliding block comprises a second set of teeth
configured to slhide about the first set of teeth when
moving 1n a {irst direction, wherein the second set of
teeth engage the first set of teeth when traveling in a
second direction, and wherein the sliding block moves
the 1inner tubular member when the first set of teeth are
engaged with the second set of teeth;

f. a body lock ring disposed between an inner diameter of
the outer tubular member and the first set of teeth,
wherein the body lock ring 1s fixed relative to the outer
tubular member, wherein the body lock ring comprises a
third set of teeth configured to slide about the first set of
teeth when the shiding block moves the mnner tubular
member, and wherein the third set of teeth engage the
first set of teeth when the second set of teeth are sliding
about the first set of teeth;

g a first flow path to provide fluid communication between
an inner bore of the mner tubular member and a piston
first end; and

h. a second flow path to provide fluid communication
between an outer diameter of the outer tubular member
and a piston second end, wherein the second flow path
and the first flow path are 1solated from one another.

2. The downhole shifting mechamism of claim 1, further
comprising a downhole tool connected to an end of the down-
hole shifting mechanism.

3. The downhole shifting mechanism of claim 2, wherein
the downhole tool comprises a packer, a sliding sleeve, a
locking system, a shifting device, or combinations thereof.

4. The downhole shifting mechanism of claim 2, further
comprising a tubing string connected to another end of the
downhole shifting mechanism.
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5. The downhole shifting mechanism of claim 1, wherein
the piston 1s cylindrical.

6. The downhole shifting mechanism of claim 1, wherein a
concentric string 1s connected to a first end of the downhole
shifting mechanism.

7. The downhole shifting mechanism of claim 1, wherein a
seal 1s disposed about the piston between the piston first end
and the piston second end.

8. A method for shifting a downhole tool disposed within a
wellbore, wherein the method comprises:

a. providing pressure to a first flow path of a downhole
shifting mechanism, wherein the first flow path 1s 1n fluid
communication with a first end of a piston, and wherein
the downhole shifting mechanism comprises an outer
tubular member disposed about an 1nner tubular mem-
ber:

b. moving the piston 1n a first direction and using the piston
to move a sliding block about a first set of teeth of the
inner tubular member, wherein the sliding block has a
second set of teeth;

c. providing pressure to a second tlow path of the downhole
shifting mechanism and moving the piston 1n a second
direction, wherein the second direction 1s opposite to the
first direction;

d. engaging the first set of teeth and the second set of teeth
when the piston 1s traveling 1n the second direction, and
moving the mner tubular member with the piston when
the first set of teeth 1s engaged with the second set of
teeth;

¢. preventing the inner tubular member from moving 1n the
first direction by using a third set of teeth disposed on a
body lock ring, wherein the body lock ring 1s static
relative to the outer tubular member: and

f. shifting at least a portion of a downhole tool connected to
a second end of the downhole shifting mechanism.

9. The method of claim 8, wherein the downhole tool
comprises a packer, a shding sleeve, a locking system, a
shifting device, or combinations thereof.

10. The method of claim 8, further comprising a tubing
string connected to a first end of the downhole shifting
mechanism.

11. The method of claim 8, wherein the piston 1s cylindri-
cal.

12. The method of claim 8, wherein a concentric string 1s
connected to a first end of the downhole shifting mechanism.
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